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EXECUTIVE SUMMARY 
 
As Area Manager Dan Jewell noted in his October 19, 2006, letter to Big Horn County Commissioner 
Grant, “Reclamation does not poll groups for adjusting priorities” (USDI BOR, 2006c).  That is unfortunate, 
as it seems to violate good faith public policy, and, more importantly, the letter of the law noted in the 
National Environmental Policy Act (NEPA).  Had Bureau of Reclamation (BOR) managers been more 
proactive and fair in allocating water resources we would not see the arbitrary and capricious assignment of 
water that is manifested in the current condition of the coldwater and warmwater fisheries dependent on the 
dam.  The annual value of the coldwater trout fishery below Yellowtail Dam has been estimated by a 
Montana Department of Fish, Wildlife & Parks (MTFWP) commissioner to be “30 million dollars” (USDI 
BOR, 2006a).  The annual value of the warmwater lake fishery is essentially nil.     
 
Big Horn County, Wyoming, the town of Lovell, and their Wyoming State Legislature Representative 
(House District 26) believe that the BOR needs to change its current preferential management of water 
resources from Yellowtail Dam to a more balanced and equitable priority scheme.  In order to follow the 
direction in BOR planning documents, we believe BOR must pay special attention to the warmwater fishery 
and lake-related recreation opportunities until past inequities are undone.  This special attention should 
include immediate action to mitigate years of lost recreation, damage to the National Park, and the severely 
disabled warmwater fishery.   
 
At the October 10th public meeting in Lovell, BOR personnel changed their previously-stated public 
position, alleging that the “informal agreement” (USDI BOR, 1986) earlier referred to as the management 
policy that allowed an unsustainable river discharges during drought to be no longer a policy document but 
only correspondence.  Indeed, after it took over a month to obtain a copy of the correspondence, we found 
that the document verified the need for protection of the warmwater walleye fishery and detailed several 
indicators to reduce flows below what the BOR continued to release in 2006.  It is clear that the BOR has 
managed the Yellowtail facilities to the great detriment and devastation of the warmwater lake fishery and 
lake-related recreation, in favor of the coldwater trout fishery below the dam.  No documentation has been 
supplied to justify this inequitable and very unbalanced water allocation. After retracting management 
authority based on the informal agreement and during the October 10 meeting (USDI BOR, 2006a), we are 
now informed that the Definite Plan (USDI BOR, 1965) is the document of record for management 
activities.    
 
The Definite Plan Report (USDI BOR, 1965) in the first paragraph, on the first page (summary sheets i), 
under the heading “plan” notes the multi-use management direction and states:  
 

Yellowtail Dam, which is being constructed at the mouth of the Bighorn Canyon, will impound flows 
of the Bighorn River for multipurpose use, including power production, irrigation, flood control 
sediment retention, fishery and waterfowl resource improvement, and recreation.   

 
In the same vein, on page two of the Definite Plan (USDI BOR, 1965), under the heading “Relation to Basin 
Plan” the document states:  
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An excellent fishery is expected in the reservoir and in the river downstream from the reservoir, and 
considerable use of the reservoir by waterfowl is anticipated.  The scenic attraction and recreation 
potentialities of the reservoir will draw many visitors, sportsmen, and vacationers from all parts of 
the country. 

 
The recreation resources described on page 14 and again in more detail on page 69 note: 
  

An over-all evaluation of this project and its setting indicates a recreation potential of National 
significance and the desirability of a single Federal agency administering recreation interests.   

 
Recreation responsibilities are further dictated in the Definite Plan stating: 
 

The following recommendations are made with the Bureau of Reclamation taking responsibility for 
initial action in collaboration with the National Park Service: 
 

1. That, even though reservoir operations appear to be reasonably good for recreation interests 
at Yellowtail Reservoir, the Bureau of Reclamation give consideration to recreation needs in 
their ultimate water control plans of the Bighorn (Wind) River. 

 
Nothing in the Definite Plan (USDI BOR, 1965) promotes the preferential management of the lake or river 
fishery.  It appears that the BOR has violated both the intent and specific fisheries and recreation 
multipurpose use language for management of the Yellowtail Dam and related facilities as described in the 
Definite Plan. Repeated requests for information, both written and verbal, regarding formal regulations and 
policies for the management of the Yellowtail Dam and related facilities have yielded little from the BOR, 
baffling state and local governments.  The general tone of communications, and the specific responses from 
BOR, are condescending, often inaccurate, and ultimately unsatisfactory.   
 
The previously-mentioned recent letter to Commissioner Grant (USDI BOR, 2006c) states “criteria for river 
flows were developed in coordination with M[T]FWP and other entities.”  There is no mention of who the 
other entities might have been, no mention of Wyoming interests, or the local counties that had been 
promised a recreation resource.  This statement gives the impression that setting of river flows is developed 
with only the downstream state agency. 
 
An additional facet to this situation is the amount of water BOR projects and allocates each year.  
Comparing forecasted inflow and outflow to actual flows over the last six years reveals that the BOR 
consistently overestimates flows.  BOR’s modeled inputs are higher than actual inflow over the last several 
years, thereby making BOR estimates significantly higher than what actually occur.  This in turn affects the 
planning process. 
 
The following comment provides an objective, science-based justification for changing management to fill 
Bighorn Lake, consistently keeping enough water in the reservoir to provide dependable recreation and the 
restoration of lost fisheries.  This document has been prepared to immediately redress lost recreation 
opportunities and fisheries.  Our overarching goal is to protect and manage both the coldwater and 
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warmwater fishery, develop a better scientific understanding of the vagaries of fishery habitats and 
populations, and enhance recreation opportunities for both Wyoming and Montana. 
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1.   INTRODUCTION 
 
Thank you for providing this opportunity to comment on the Montana Area Office’s proposed operating 
plan for Water Year (WYr) 2007.  We understand that this is the first time you have solicited public input on 
your operations, and we can see that it has not been easy for you. 
 
This document is the formal comment of Big Horn County and Lovell, Wyoming, submitted to provide the 
Montana Area Office of the BOR with our recommendations for operation and management of Yellowtail 
Dam and Bighorn Lake for WYr 2007 and for the long term.  To support our recommendations we are 
providing background in several areas, including our approach to long-term operating priorities; research 
into BOR’s historical record in forecasting available inflows; our proposed operating plan for WYr 2007, 
based on results from the River Operations Model System (ROMS); and our troubling communications with 
your office, including an assessment of BOR’s public process. 
 
1.1 HISTORY OF YELLOWTAIL DAM, BIGHORN LAKE, AND THE PEOPLE OF WYOMING 
 
During the planning and construction of the Yellowtail Dam, the people of Big Horn County were promised 
a recreation-based economy in exchange for the displacement of over 70 families from their farms and 
ranches on thousands of acres of productive lands that supported our agriculture-based economy.  That 
recreation-based economy has not happened.  The fledgling walleye fishery has been devastated, and 
Bighorn Lake at the Horseshoe Bend access is dry and unusable, as it has been for eight years.  The loss of 
the walleye fishery and the lack of access to water-based recreation are due solely to the management 
choices and operations of the dam.  For the past several months, the Big Horn County Commissioners, local 
legislators, the Friends of Bighorn Lake, residents of the Big Horn Basin, and other stakeholders have been 
working to understand the administrative policy and BOR regulations that have allowed the destruction of 
our fisheries and elimination of our recreation resources, while fully promoting the coldwater fishery below 
the dam.  Indeed, the BOR has publicly maintained (Friends of Bighorn Lake, 2006) that management of 
water resources was based on an informal agreement (USDI BOR, 1986) that established minimum flow 
requirements.  As you know, we were only recently supplied a copy of the informal agreement, and, much to 
our surprise, the informal agreement noted four separate instances when the target minimum flows of 1500 
cubic feet per second (cfs) would not be met.  These four triggers are: 1) “when two or more unusually dry 
years occur back to back” 2) “to prevent the reservoir from dropping during the Walleye spawn,” 3) “to 
maintain an adequate lake level for early seasonal use of the boat ramps,” and 4) “During consecutive dry 
years, low releases may be necessary throughout the year” (USDI BOR, 1986).  In addition to these caveats 
stated in the informal agreement (USDI BOR, 1986) the Fisheries Target Flows addendum that accompanied 
the documents notes that “there may be rare instances when a bona fide water emergency exists and a 1000 
cfs flow is justified (such as consecutive critical drought years), that flow is inadequate to meet fishery 
needs” (MTFWP, 2006).  It appears that the BOR implemented these targets in an inequitable fashion, did 
not follow its own provisions for drought management flows, and has, perhaps more importantly, recently 
disowned the informal agreement, downgrading it to “correspondence.” 
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As stated on page i of the Definite Plan (USDI BOR, 1965) for the Yellowtail Unit, “Yellowtail Dam, which 
is being constructed at the mouth of the Bighorn Canyon, will impound flows of the Bighorn River for 
multipurpose use, including power production, irrigation, flood control, sediment retention, fishery and 
waterfowl resource improvement, and recreation.”  While the National Park Service has developed and 
revised its master plan for the Bighorn Canyon National Recreation Area (BCNRA) using NEPA-compliant 
process, BOR has never developed a Resource Management Plan (RMP) for Yellowtail Dam, despite 
BOR’s assertion in its national strategic plan to have RMPs in place by 2005.  Our reading of NEPA appears 
to be clear and unambiguous: 
 

Sec. 1500.2 Policy.  
Federal agencies shall to the fullest extent possible: 
 
(c) Integrate the requirements of NEPA with other planning and environmental review procedures 
required by law or by agency practice so that all such procedures run concurrently rather than 
consecutively. 
 
(d) Encourage and facilitate public involvement in decisions which affect the quality of the human 
environment. 
 
(e) Use the NEPA process to identify and assess the reasonable alternatives to proposed actions that 
will avoid or minimize adverse effects of these actions upon the quality of the human environment. 

 
1.2 COMMUNICATIONS AND PUBLIC PROCESS 
 
Requests for information from the Montana Area Office and the Great Plains Regional Office have been 
troubling from the start.  Managers of Yellowtail Dam have evaded or ignored our inquiries, referred to 
unwritten policy, and, time after time, made a statement, then retracted it.  The governor of Wyoming’s 
planning staff has been rebuffed.  Field representatives for Wyoming’s congressional delegation have 
expressed dismay at how unresponsive the BOR has been.  And the National Park Service, as BOR’s partner 
managing the recreation facilities associated with the dam, has apparently had little success influencing the 
timing or quantity of outflows from the dam, or the maintenance of reservoir levels for recreation, fisheries, 
wildlife, or other uses. 
 
On September 21, Big Horn County, Wyoming, provided BOR with a list of questions to which we 
requested responses at our meeting scheduled for October 10.  The meeting was scheduled and participants 
were notified on September 12, four weeks in advance of the meeting.  By contrast, BOR did not announce 
its October 12 meeting until October 1st, nor post an agenda to its October 12 meeting until the day before 
the meeting.  For those of us who must commute some distance to attend a meeting in Billings, this level of 
planning is at best inconsiderate and at worst indicative of the agency’s evasion of meaningful planning, 
including long-range, NEPA-compliant planning for management of a facility that constitutes a significant 
federal action by any definition. 
 
On two occasions we have sent questions to BOR in hopes that you would provide us with the information 
we need to understand and help improve management of the dam and reservoir, which have a substantial 
effect on the local economy in multiple sectors.  The first request was submitted September 12, 2006, and 
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asked BOR to answer specific questions at the public meeting in Lovell, Wyoming, on October 10, 2006. 
The second request was submitted to BOR at its October 12 meeting in Billings.  Last week, we were told 
that BOR would be responding, in writing, to our questions by Friday, October 20.  What we received were 
responses to some informal questions that Ecosystem Research Group (ERG) had asked verbally when 
meeting with Stefanie Jordon on October 3.  Not only were the answers terse and superficial, but the 
questions were paraphrased so as to demean the speaker. 
 
BOR presented its proposed operating plan at its public meeting on October 12, 2006, requiring that public 
comment would only be accepted until October 24.  This is a very short time period in which to prepare 
formal comment on a complex document, particularly when there is so much at stake for Big Horn County 
and Lovell.  First we needed to understand and comment on the assumptions and underlying priorities built 
into the plan; then we needed to develop a scenario that better reflects our goals and objectives for Bighorn 
Lake and Yellowtail Dam.  Finally, we needed to provide a clear and convincing presentation of our 
recommendations.  Consequently, the Wyoming Governor’s Office, Big Horn County, the Town of Lovell, 
the Friends of Bighorn Lake, Wyoming State Legislators, and members of the Wyoming Congressional 
Delegation have all requested an extension of the deadline for comment.  The response from BOR was a 
grudging half day extension, verbally (not written).   
 
One of our requests, designed to enable us to provide substantive comment, was access to the ROMS that 
BOR uses to forecast inflows, reservoir levels, and outflows under various scenarios.  At BOR’s request 
ERG met with the BOR October 19, 2006, at the Great Plains Regional Office in Billings, Montana.  The 
purpose of this meeting was to gain a working understanding of the BOR’s ROMS model and to acquire the 
model for use in developing comments on the Bighorn Reservoir Annual Operating Plan.  ERG spent an 
entire day with BOR personnel reviewing ROMS and modeling scenarios that ranged from holding the 
reservoir level constant to setting a constant discharge and watching the reservoir’s response. 
 
The BOR, after discussing the model with ERG throughout the training session, explained that they could 
not provide ERG with the ROMS model due to an internal policy of not sharing BOR developed models 
with outside parties.  The BOR offered to run any scenarios while ERG was in the office.  After phone calls 
from the Wyoming Congressional Staff, BOR provided the model 24 hours before draft comment was due.  
These types of communications with a public agency concern us.  Neither the information nor its manner of 
conveyance (e.g. attitude) has been worthy of BOR’s responsibility to manage Yellowtail Dam in a fair and 
responsive manner. 
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2.   BACKGROUND 
 
In this section we review the economic, fisheries, and hydrologic bases for our recommendations.  
Hydrology and precipitation forecasting are the foundation of dam management and determine the extent of 
benefits available.  Fisheries above and below the dam and local economic impacts are priority benefits of 
the dam and must be considered in dam operations. 
 
2.1 ECONOMICS 
 
Over 70 families gave up their farms and ranches for Yellowtail Dam and BCNRA.  These were thousands 
of acres of very productive agricultural ground that supported not only the immediate families, but their 
local communities as well, including a sizable property tax base.  Contrary to Senate Document 191 and the 
Definite Plan, the agricultural loss has not been offset by recreation or tourism, so many thriving businesses 
have since failed.  University of Wyoming economist Tex Taylor studied the operation of Yellowtail Dam 
and concluded that “benefits to the area from the BCNRA at least terms of the trade-off between agricultural 
production and increased tourism in terms of employment does not seem to have been favorable from a Big 
Horn County perspective.” Bighorn County made this sacrifice for the common good and for a promised 
future in recreation.  But, on the upstream side of the dam, the recreation has been spotty at best, and during 
the recent drought the reservoir has dried up, leaving absolutely no water for us to recreate in or to attract 
vacationers, while downstream enjoys an “internationally famous fishery” at our expense, at least to some 
degree. 
 
2.2 HYDROLOGICAL FORECASTING 
 
In an effort to validate past performance of BOR forecasting, including use of the ROMS model, ERG 
analyzed precipitation data from the last six years, comparing it to forecasted inflows and outflows and to 
actual flows. 
 
ERG downloaded data from the BOR’s Great Plains Region website (USDI BOR, 2006b) which included 
estimated most probable runoff for the operating plans from 2001–2006.  This was compared to actual 
inflow and outflow (measured in thousand acre feet [kaf]) for the same period.  Monthly total precipitation 
(measured in inches) was then added to the graph (WRCC, 2006).  Precipitation from three stations within 
the Bighorn River Basin—Cody, Lovell, and Worland, Wyoming—were averaged.  See Figures 2.2-1 and 
2.2-2 below. 
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Figure 2.2-1 Bighorn Lake Forecasted and Actual Reservoir Inflow Compared to Precipitation 
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Figure 2.2-1 demonstrates that forecasted inflows are higher than actual inflows over the last six years.  
Total precipitation in 2005 was approximately 42% higher than in other recent years (compared to the 
average of annual totals for 2001–2004 presented above).  What is interesting is that it took very large 
precipitation events in April and May 2005 to drive the inflow amount to near the forecasted amount (within 
5%).  It appears that BOR project inflows are very high and are based on the hope of rare individual storms. 
 
Together Figure 2.2-1 and Table 2.2-1 show that the BOR has consistently overestimated inflow to Bighorn 
Lake.  This calls into question the methodology used to forecast inflow.  We suggest that BOR validate the 
ROMS model with real data from Bighorn Lake.  The BOR should report estimated accuracy of the model 
and how it compares to the values presented in Table 2.2-1. 
 
Table 2.2-1 Forecasted Versus Actual Inflows for Bighorn Reservoir for 2001–2006 

 
WYr 2001 WYr 2002 WYr 2003 WYr 2004 WYr 2005 WYr 2006 

WYr 
2001–2006

Forecasted Inflow (kaf) 2092.6 1675.9 1376.4 1531.2 1931.6 2267.7 10875.4 
Actual Inflow (kaf) 1347.7 1029.7 1208.4 1041.6 1848 1424.2 7899.6 
% Estimated +55% +63% +14 +47% +5% +58% +38% 
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Figure 2.2-2 Bighorn Lake Forecasted and Actual Reservoir Outflow Compared to Precipitation 
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Figure 2.2-2 and Table 2.2-2 show that forecasted outflows were predicted with a large margin of error for 
four out of six years from 2001-2006.  It is unclear why the April 2004 release was so large, considering no 
prior large precipitation or inflow event occurred, as seen in Figure 2.2-1.  Additionally, if this release was 
planned, why was the outflow forecast not larger?  Overall the large release in April 2004 dilutes the amount 
of error over the entire time period (2001–2006), meaning that the total forecasted outflow and total actual 
outflow are much closer than indicated on the yearly scale (+8%; see Table 2.2-2).  On the yearly time scale, 
forecasting errors show great variability.  This should be addressed clearly through disclosure of the exact 
modeling procedures used to come up with these estimates.  We cannot explain why the 2006 forecasted 
outflow was higher than any other within the last six years, or if the precipitation spike in May 2005 skewed 
model results.  The model’s sensitivity to individual precipitation events or to annual precipitation also 
needs to be disclosed. 
 
Table 2.2-2 Forecasted Versus Actual Outflows from Bighorn Reservoir for 2001–2006 

 
WYr 2001 WYr 2002 WYr 2003 WYr 2004 WYr 2005 WYr 2006 

WYr 
2001–2006

Forecasted Outflow (kaf) 1932.2 1393.7 1099.2 1307.4 1592.6 2255.0 9580.1 
Actual Outflow (kaf) 1522.4 1205.6 1108.2 1831.0 1608.6 1590.9 8866.7 
% Estimated +27% +16% -1% -29% -1% +42% +8% 

 
It is our conclusion that the ROMS model is consistently incorrect.  It predicted within ±10% of the actual 
inflow one out of six years (17% accuracy), and predicted within ±10% of actual  outflow two out of six 
years (33% accuracy).  Accuracy this low (<50%) is generally considered not useful for prediction.  
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2.3 FISHERIES 
 
Despite inflows forecasted “well below normal,” 2006 river flow releases continued to be about 2500 cfs 
from May—August under the “Most Probable Inflow” forecast scenario.   These optimal river releases 
exacerbated pool elevation problems of Bighorn Lake.  The relationship of flow to downstream fisheries 
recruitment is less than clear-cut.  There is documentation that some large year class recruitment of rainbow 
trout occurred during sub-optimal river flows.  Generally higher flows may result in higher recruitment for 
brown trout, but even this relationship is not infallible.  There is year-to-year compensation in the overall 
population, meaning a weak year class can be somewhat masked by other strong year classes.     
 
There is no peak flushing flow indicated for the operating period projected under the Most Probable Inflow 
scenario.  Does this mean BOR is not intending a flushing flow release during the period, or is it still 
intended for short duration that is masked by average flow projections?  To retain lake pool levels, deferring 
any peak flushing flow releases on below average runoff projection years is justifiable.  A one or two year 
absence of flushing flows would likely have little consequence to the downstream fishery, given sediment 
sources are largely non-existent below the afterbay.  We note that a flushing flow is projected to reach a 
high of 8250 cfs in June 2007 and run for a total of three months under the “maximum probable inflow 
forecast.”  We suggest that deferring or dramatically shortening the flushing flow even during a “maximum 
probable inflow forecast” may be justifiable to rebuild or retain desirable reservoir pool levels during a 
forecasted weak runoff year. 
 
Sediment management of inflowing sediment-laden water to the reservoir is dependent, in part, on retaining 
a high pool elevation, especially during spring runoff periods.   A high pool elevation will facilitate sediment 
settling out in the highest reaches of the pool and not being transported to lower portions of the upper pool 
that adversely affect recreation and fisheries habitat as it settles near boat ramps or spawning gravels.  
Raising and retaining high pool elevations as early in spring as feasible will reduce adverse sediment 
impacts.  A pool elevation of at least 3620 during spring runoff periods would be beneficial in this regard. 
 
For the “Most Probable Inflow” scenario, the end-of-month pool elevations suggest that the Bighorn Lake 
walleye spawning flats will be exposed during spawning periods anticipated to occur in April (3609’ 
reservoir elevation) and May (3615’ reservoir elevation).  This would also adversely affect production of 
some species of forage fish which are likely to spawn in spring as well.   A target pool elevation of at least 
3620 would inundate flats and provide suitable spawning gravels for walleye.  Given that projected river 
releases are to be sustained at about 1500 cfs up until this period may not allow this elevation to be reached 
before spring runoff during the “most probable inflow” scenario, but this concept should be considered 
under the “maximum probable inflow” scenario, especially if an early snowmelt were to occur. 
 
In summary, highest recreational benefits would occur if BOR would modify its reservoir and river 
operating plans to equally weight the objectives of maintaining a reservoir pool elevation of at least 3620 
while providing sufficient reservoir flows to provide for moderate retention of downstream fisheries habitat 
and associated recreation fishery. 
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2.4 BOR AND WYOMING OPERATING SCENARIOS FOR WYR 2007 
 
The ROMS model was developed and built specifically for testing management scenarios for Yellowtail 
Dam and Bighorn Lake.  Inputs to the model include releases from Boysen and Buffalo Bill reservoirs, in 
addition to the Bighorn gain.  The Bighorn gain accounts for all increases and decreases in flow from the 
dams at Boysen and Buffalo Bill between their outflows and Bighorn Lake.  The Bighorn gain is determined 
by BOR from a long term average.  During some months of the year the “gain” can be negative to account 
for irrigation, evaporation, and bank storage depleting the flows between the two upstream reservoirs and 
the reservoir.  The model inputs for Boysen and Buffalo Bill releases come directly from ROMS outputs 
specific to each reservoir.  The model offers the user much flexibility from stipulating month end targets for 
storage in Bighorn Reservoir to setting minimum flows released into the Bighorn River below the afterbay. 
 
The BOR said their model runs held all inflows constant, the same as in the model runs presented in the 
Bighorn Reservoir and River Annual Operating Plan.  The following is a summary of the scenarios modeled 
on behalf of Big Horn County and Lovell, Wyoming, and a brief explanation of the results. 
 
ERG modeled a number of new scenarios based on the concerns of Big Horn County and other coalition 
members, and different than the scenarios run with the BOR in Billings on October 19, 2006.  All Wyoming 
scenarios have two items in common: 1) reaching and keeping the lake elevation constant at 3,632’ or 2) 
reaching and keeping the lake level at 3,620’.  In addition, all ERG modeling set the minimum outflow to 
the Bighorn River at 1,000 cfs until the target reservoir levels were reached.  ERG started by using the 
BOR’s anticipated inflows, presented as the “most probable inflow forecast” in the BOR’s WYr 2007 
Proposed Plan, and then investigated several other methods of forecasting inflows.  The inputs into the 
ROMS model consist of outflow from Boysen, outflow from Buffalo Bill, and the station gain (referred to 
by BOR as the Bighorn gain).  The following graph summarizes the different inputs used in all ERG 
modeling.  Notice that the BOR’s inputs for inflow are higher than actual inflow over the last five years, 
thereby making BOR estimates significantly higher than what actually occurred.  This situation was 
discussed in Section 2.2. 
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Figure 2.4-1 Inflow Estimates Used in all Wyoming Scenarios 
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The Wyoming scenarios hold all variables constant except for anticipated inflows, and are broken into two 
groups, one setting the desired lake level at 3632’ and the second setting the desired lake level at 3620’.  
Table 2.4-1 presents the results from the Wyoming scenarios with a desired lake level of 3632’, while Table 
2.4-2 presents the results from the Wyoming scenarios with a desired lake level of 3620’. 
 
Table 2.4-1 Overview of Wyoming Scenarios Holding Lake Level at 3,632’ 

ERG 
Scenario 

Inflow Data 
Used 

Date Elevation of 
3,632’ Reached Notes 

Scenario 1 BOR1 April 2007 River outflows top out at 4,709 cfs in June 

Scenario 3 2006 January 2007 River outflows top out at 2,880 cfs in May; the lake level 
drops below 3,632’ during July and August 

Scenario 5 5 Yr Avg. May 2007 This scenario takes the longest to fill the lake; river 
outflows top out at 3,534 cfs in June 

Scenario 7 30 Yr Avg. December 2006 
The lake fills quickly and the river outflows top out at 

5,954 in June, river outflows remain above 2,000 cfs for 
eight consecutive months (Feb.—Sept.) 

Scenario 9 41 Yr Avg. December 2006 

This scenario is the quickest to fill the lake (by early 
December), river outflows top out at 6,620 cfs in June; 

river outflows remain above 2,000 cfs for 10 consecutive 
months (Dec.—Sept.) 
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1 BOR inflow data from Most Probable Forecast 
 
Table 2.4-2 Overview of Wyoming Scenarios Holding Lake Level at 3,620’ 

ERG 
Scenario 

Inflow Data 
Used 

Date Elevation of 
3,620’ Reached Notes 

Scenario 2 BOR1 February 2007 This scenario takes the longest to fill the lake; river 
outflows top out at 4,709 cfs in June 

Scenario 4 2006 November 2006 River outflows top out at 2,880 cfs in May; the lake level 
drops below 3,620’ during July and August 

Scenario 6 5 Yr Avg. January 2007 River outflows top out at 3,534 cfs in June 

Scenario 8 30 Yr Avg. October 2006 
The lake fills quickly and the river outflows top out at 

5,954 in June, river outflows remain above 2,000 cfs for 
eight consecutive months (Feb.—Sept.) 

Scenario 10 41 Yr Avg. October 2006 

This scenario is the quickest to fill the lake (by early 
December), river outflows top out at 6,620 cfs in June, 

river outflows remain above 2,000 cfs for 11 consecutive 
months (Nov.—Sept.) 

1 BOR inflow data from Most Probable Forecast 
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Figure 2.4-2 Lake Elevations for the Wyoming Scenarios with Desired Lake Level of 3,632’ 
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Figure 2.4-3 River Outflows for the Wyoming Scenarios with Desired Lake Level of 3,632’ 
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Figure 2.4-4 Lake Elevations for the Wyoming Scenarios with Desired Lake Level of 3,620’ 
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Figure 2.4-5 River Outflows for the Wyoming Scenarios with Desired Lake Level of 3,620’ 

0

1,000

2,000

3,000

4,000

5,000

6,000

Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

cf
s (

m
on

th
ly

 a
ve

ra
ge

)

BOR 2006 5 Yr Avg 30 Yr Avg 41 Yr Avg
 

 



BIGHORN COUNTY 
Comment the Bureau of Reclamation Water Year 2007 Proposed Operations Plan 

 
 

October 2006 ECOSYSTEM RESEARCH GROUP 13

These models demonstrate a number of things.  First, inflow forecasts appear to be more accurate when 
based on a floating historical average of relatively short duration (e.g. five years).  Second, it is possible for 
BOR to reach and maintain reservoir levels that work for both the warmwater fishery and Horseshoe Bend 
recreation facility, while still meeting its contract obligations for water and power, and without permanently 
impacting the coldwater fishery.  Future modeling efforts should be directed towards use of the currently 
designated flood pool. 
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3.   RECOMMENDATIONS 
 
Our recommendations are provided in two sections.  The first section discusses our perception of how the 
BOR prioritizes its water uses.  We have yet to see or be told about any formal prioritization scheme, 
written or otherwise, from the BOR.  This section includes our ideas about how the dam’s many uses 
should be allocated.  The second section presents our recommendations specific to WYr 2007 operation 
of Yellowtail Dam and Bighorn Lake. 
 
3.1 WATER USE PRIORITIZATION 
 
As noted in Section 1.1, Yellowtail Dam, from its original concept and in its “Definite Plan” was 
designed and promoted as a multiple use facility.  Either over time or because some stakeholders have 
been more proactive, we believe that BOR has lost sight of its multiple use mandate.  As noted in Section 
2.2 on forecasting inflows, BOR knew April 1, 2006, that inflows were substantially below predicted 
values and getting further behind, yet reservoir outflows were held above 2250 cfs until July 15, 2006, 
even though those outflows were obviously lowering the reservoir level below a healthy elevation for the 
reservoir fishery or a useable elevation for recreationists wanting to use Horseshoe Bend.  At the October 
2, 2006, public meeting held by MTFWP, attendees were told that, when BOR asked MTFWP’s 
permission to reduce flows, MTFWP asked BOR hold outflows until July 15 to protect the trout fishery.   
 
We certainly cannot fault MTFWP for protecting its prize fishery, but we have to ask, if Wyoming Game 
and Fish had asked for reduced flows to protect walleye and other reservoir fishery/recreation uses, how 
would BOR have responded?  And what accommodation does BOR have for appeals of these types of 
decisions?  How can BOR argue that it has to protect its flood pool when inflows are clearly indicative of 
drought well into May? 
 
There has to be a better way to allocate water storage and use.  We believe that a technical advisory panel, 
as initially proposed by BOR, has potential to fill that need in the long run, assuming that an equitable 
distribution of seats on the panel is maintained.  In the interim, our research supports management based 
on reservoir levels for a number of reasons: 
 
• Greatly increased access and use of the reservoir for fishing and other recreation 
• Demonstrated ability for the river fishery to recover from low flow years as well as reservoir fisheries 
• Improved wetland health and stability above dam 
• Improved waterfowl habitat 
• Reduced salt cedar presence and evapotranspiration. 
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In addition, power generation is substantially more efficient from a higher reservoir level due to increased 
head; we are told that BOR has had to purchase power for 5–6 cents per kilowatt hour, and then sell it for 
2.5 cents per kilowatt hour to meet its contractual obligations, particularly in mid to late summer.  For this 
reason alone it makes sense for BOR to maintain higher reservoir levels longer into the season to produce 
more power from the same quantity of water. 
 
3.2 WYR 2007 OPERATING RECOMMENDATION 
 
Our contractor, ERG, sent a natural resources modeler to the BOR Regional Office in Billings to learn 
how to use BOR’s ROMS software.  Subsequently ERG has modeled forecast reservoir inflows, required 
outflows, and resulting lake levels using multiple scenarios.   
 
Quite simply, we recommend the following operating goals be instituted effective immediately: 
 
• Manage for a desired future condition in Bighorn Lake and the Bighorn River 
 
• Release only legally required flows into the river until a reservoir level of 3632 feet is reached 
 
• Maintain the reservoir between 3632 and 3640 feet except when flood flows are CERTAIN to warrant a lower 

level briefly that can be restored to a minimum of 3632 feet following runoff 
 
• Revise the forecast and operating plan semimonthly rather than monthly, and respond quickly to changes in 

inflow 
 
• Revise the ROMS model to respond to recent climate change (e.g. to incorporate the trend of lower inflows over 

the past few years) and validate the model with real data each WYr prior to reporting the following year’s 
forecast 

 
• Work actively with the U.S. Army Corps of Engineers to develop a sediment plan for the south end of the Lake 

that will end or reverse the sedimentation problem, and to raise the lower limit of the flood pool 
 
• Work actively with the National Park Service to maximize recreation benefits from the dam, both above and 

below the dam 
 
• Work actively with coldwater fishery managers to make river side channels functional at lower outflows. 
 
• Commence work on a Resource Management Plan for Yellowtail Dam and Bighorn Lake that will follow a 

rigorous NEPA process with the goal of maximizing the multiple benefits the facility was originally designed to 
produce.  
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